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Abstract: With progress in medical genetics, genome-sequencing techniques are
becoming more and more efficient. However, these genetic tests may lead to the
detection of unsolicited genetic findings, i.e. findings that are not the primary purpose
of the screening, New ethical issues have emerged, in particular the question of whether
to disclose these unsolicited findings to the patient or not. Forty-seven patients under
supervision in a Medical Genetics service, 15 health professionals and 107 members of
the French general population expressed their opinion regarding the appropriateness
of disclosing an unsolicited high penetrance genetic finding in 36 scenarios containing
three pieces of information on: a) patient information and consent;b) possibility of
prevention and treatment of the detected genetic disease; and c) disclosure of the results
by the physician (e.g., no disclosure of the unsolicited results). Four positions were
found that were called Respect for patient’s autonomy, Beneficence to patient, Non-
maleficence, and Always appropriate.
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Resumen: Con el progreso en medicina genética, las técnicas de secuencias de genomas
estan volviéndose mas eficientes. Sin embargo, estos test genéticos pueden llevar a la
deteccidn de hallazgos no solicitados, e.g., hallazgos que no son el propésito primario del
escaneo. Nuevos problemas éticos han surgido, en particular la pregunta de si revelar o
no estos hallazgos no solicitados al paciente. 47 Pacientes bajo supervisién en un servicio
de Medicina Genética, 15 profesionales de la salud y 107 miembros de la poblacién
general francesa, expresaron su opinidn respecto a lo apropiado de revelar un hallazgo
genético no solicitado de alto efecto en 36 escenarios con 3 piezas de informacién
sobre: a) informacién del paciente y consentimiento, b) posibilidad de prevencién y
tratamiento de la enfermedad genética detectada, y c) revelacién de los resultados por
parte del médico (e.g., no revelar de los resultados no solicitados). Se encontraron cuatro
posiciones que fueron llamadas Respeto por la autonomia del paciente, Beneficencia al
paciente, No-maleficencia, y Siempre apropiado.

Palabras clave: Francia, medicina genética, hallazgos no solicitados, revelacién al
paciente.

The recent application of new technologies in medical genetics has led
to the possibility of discovering “a finding concerning an individual
[research] participant that has a potential health or reproductive
importance” when conducting a genetic test (Wolf et al., 2008). In
some cases, however, the current state of medical knowledge makes
these findings difficult to interpret. Many terms are used to characterise
this type of finding (e.g., incidental, secondary). The term “unsolicited
finding” seems to be the most suitable given that the data are generated in
a context of genetic technologies that are not related to the initial aim of
the test (van El et al,, 2013). This additional genetic information involves
ethical and legal challenges in the clinical setting (Lolkema et al., 2013;
Ormond et al., 2010).

The following example presents a realistic case highlighting the
challenges faced by the physician: “In Mrs Thomas's family, many of the
women are suffering or have suffered from breast cancer. In order to
detect her risk of carrying the gene responsible for developing this type
of cancer, she decided to take a genetic test. The laboratory used a new
generation sequencing test that, in addition to revealing risk of cancer, is
able to reveal other genetic risks not necessarily related to breast cancer. In
Mrs. Thomas case, an unexpected anomaly involved in the development
of heart disease has also been detected. What should the doctor do? Does
he/she have the legal and/or ethical duty to disclose this information to
Mrs Thomas or to keep silent about this information?”

Ethical and legal framework

Currently, there is no international consensus about whether to
disclose unsolicited findings to patients. Certain recommendations have,
however, been made.

According to the American College of Medical Genetics and
Genomics (ACMG), some genes and types of variants “should be
examined and the results reported to the ordering clinician” (Green, Berg,
etal.,,2013). These are genes and types of variants featuringon a minimum
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list of 56 genes that are actively searched for during the sequencing
and that should be disclosed to the patient. This recommendation is
grounded on the beneficence principle suggested by Beauchamp and
Childress (2001). It has been criticized by some professionals (Roche &
Berg, 2015; Wolf, Annas, & Elias, 2013) who consider that these findings
can be viewed as “not so-unsolicited” in that they are actively sought
out (Allyse & Michie, 2013). Furthermore, patients’ autonomy could be
undermined when laboratories look for those specific variants and put
the information on the patient’s medical record, even if the patient has
expressed his/her wish not to be informed of unsolicited findings (Green,
Lupski, & Biesecker, 2013). These recommendations have been updated
and laboratories now have to actively look for 59 (not 56) secondary
variants when carrying out genomic sequencing (Kalia et al., 2017).

In Europe, the disclosing of unsolicited findings is framed by legislation
and recommendations. At the legislative level, “individuals have access to
all data that is collected about their health”: this is the right to know.
This right is accompanied by the right not to know, where individuals
exercise their right of “not knowing about certain aspects of their health”
and where health providers must respect with this wish (Ploem, 2014).
The European Society of Human Genetics (ESHG) issued somewhat
different recommendations (van El et al, 2013): It recommended
minimising the likelihood of detecting unsolicited findings when
performing genetic testing. ESHG also emphasised patients’ autonomy: if
patients want the unsolicited information, professionals should disclose
this information to them; if they do not want to know, professionals
should keep this information undisclosed (van El et al., 2013). This
position refers to the principle of autonomy suggested by Beauchamp
and Childress (2001): Health professionals must inform the patient and
respect his decision even if it is questionable from a medical point of view.

In France, following the recommendations by the French National
Authority for Health and the Bio-Medicine Agency, which stated that
unsolicited known variants should be disclosed, a legal framework was set
up (Haute Autorité de Santé, 2013). Itis up to the physician to determine
on a case-by-case basis and with the patient’s express consent whether to
disclose the unsolicited findings or not (Journal officiel de la République
Francaise, 2013). Consequently, their application in the clinical setting
may be diflicult for genetic professionals and patients.

Professionals’, patients’ and the general public’s perspectives

In the literature, many arguments are put forward in favour of or against
the disclosure of unsolicited findings, often in relation to the ethics
principles.

For instance, respect for autonomy is often cited in the literature.
Indeed, there is a consensus among professionals on two main points:
informed - even if challenging — consent must be offered to patients
(Rigter et al., 2014), and disclosure depends on the patient’s choice
as “it is absolutely their right to choose” (Downing, Williams, Daack-
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Hirsch, Driessnack, & Simon, 2013). Few studies deal with the views of
the general public about disclosing unsolicited findings. They advocate,
however, that the right to know should lead to disclosure (Regier et al.,
2015; Townsend et al., 2012). As for patients, they often consent to the
disclosure of all available unsolicited findings (Shahmirzadi et al., 2014).

The principle of beneficence is mentioned, especially among most
professionals who agree that unsolicited findings should be disclosed
when they could cause serious and medically actionable conditions,
in terms of treatment or prevention (Berg, Khoury, & Evans, 2011;
Christenhusz, Devriendt, & Dierickx, 2013; Lemke, Bick, Dimmock,
Simpson, & Veith, 2013; Lohn, Adam, Birch, Townsend, & Friedman,
2013; Yu, Harrell, Jamal, Tabor, & Bamshad, 2014). There is less
consensus as to whether unsolicited findings involved in the development
of serious but untreatable conditions should be disclosed to patients
(Green et al, 2012; Lemke et al., 2013). Members of the general
public consider that the possibility of prevention and treatment (medical
actionability) and the seriousness of the condition should lead to
disclosure (Regier et al., 2015; Townsend et al., 2012). Patients mention
that being informed of the kind of discovery could improve patient
quality of life (even when treatment options for the condition are
limited), and help them prepare and plan their future. However, their
consent to the disclosure of all available incidental findings diminishes
when they learn about the different kinds of information they could
receive, such as the fact that there is no available treatment for the
condition in question (Bijlsma et al., 2017).

The previous point refers to the principle of non-maleficence
(Beauchamp & Childress, 2001). Another argument that refers to this
principle is that, when the unsolicited findings are presumed or known to
be benign, or if current medical knowledge does not enable the findings
to be interpreted, they should be ignored (Berget al.,, 2011; Christenhusz
et al, 2013). The other major consideration for non-disclosure is the
potential risk of psychological harm induced by the disclosure of findings,
such as anxiety and possible discrimination (Downing et al., 2013;
Townsend et al., 2012). Psychological issues such as emotional burden,
anxiety and suffering from discrimination are often cited to explain their
patients’ preference for non-disclosure (Bijlsma et al., 2017; Clift et al.,
2015).

The present study

The present study was motivated by the fact that even within the existing
ethical and legal frameworks, disclosing unsolicited findings to patients
“places a large burden on the clinicians to decide what information is
appropriate to share” (Hehir-Kwa et al.,, 2015). Little research has been
completed on the different perspectives of professionals, patients and
the general public on the disclosure of unsolicited findings from genetic
research (Middleton et al., 2015) and in the clinical setting (Townsend
etal,2012).
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In the present study, realistic scenarios were constructed in order
to determine the circumstances under which the disclosure and the
withholding of unsolicited findings may pose a moral problem.

This preliminary study deals only with diseases for which known
unsolicited findings had a high penetrance, i.e. when the genetic mutation
was present, and the patient had a very high risk of developing the
associated disease. We expected to find at least three different positions.
The first hypothesized position would be to respect the patients’ wishes
and to respect a person's right to know and right not to know, as
recommended by the European Society of Human Genetics (van El et al,,
2013; Downinget al., 2013). This refers to the respect for autonomy. The
second position would be to disclose all the information to patients on the
ground that it is in their interest to be informed (beneficence to patient).
Finally, the third position would be an intermediate position between
the first two; that is, to respect patients’ wishes when they consented to
disclosure, and giving precedence to the beneficence principle when they
were not informed or did not consent, except if the disclosure did more
harm than good (non-maleficence).

Method

Participants

Three different samples have been constituted (V= 169): a) people from
the general public; b) patients under supervision in a Medical Genetics
unit; and ¢) genetic health professionals. People from the public (70
women, 37 men) were recruited in the city of Toulouse and the Occitania
region in the south of France. They were 20-72 years old (M = 37.47,
SD = 14.19). The patients under supervision (27 women, 20 men) were
recruited in the Medical Genetics unit of the hospital of Toulouse and
were aged 18-72 years (M = 43.04, SD = 17.42). The genetic health
professionals were recruited in several Medical Genetics units in different
hospitals in France. This sample comprised 15 physicians aged 31-58
years (M = 40.33, SD = 10.59). Table 1 shows additional demographic

information.
Material

The material was in French. It comprised 36 cards with a scenario,
a question, and a response scale. These scenarios were constructed
according to a three within-subject factor design combining three factors
-- borrowed from previous studies:

a) patient information and consent about discovering potential
unsolicited findings (was not informed of the possibility of discovering
unsolicited findings, was informed of this possibility but did not consent
to have the unsolicited results disclosed, was informed of this possibility
and consented to have the unsolicited results disclosed);
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b) unsolicited disease prevention and treatment (available prevention
and treatment, no prevention but available treatment, available
prevention but no treatment, no prevention nor treatment); and

c) the doctor’s decision (did not disclose the unsolicited information to
the patient, disclosed part of the unsolicited information to the patient,
disclosed all the unsolicited information to the patient), 3 x 4 x 3.

In each scenario, certain information was held constant: each story
concerned a 32-year-old woman who initially consulted for a genetic
predisposition for breast cancer. The penetrance of the genetic mutation
was also held constant, i.e. the unsolicited genetic mutation had a high
penetrance and almost certainly predisposed the patient to developing the
disease in question.

An example of a scenario is the following: “Mrs. Solier is 32. She is
aware that in her family, many women over several generations have
suffered from breast cancer. Her family doctor advised her to take a
genetic test to assess her risks for breast cancer. This kind of test gives
information on risks for breast cancer but it also gives information
concerning other present and future health aspects. Mrs. Solier has not
really been informed that this kind of test could also provide information
on her health that is not necessarily directly related to breast cancer. Mrs.
Solier follows her family doctor’s advice and takes the test. The test reveals
the expected information on the risk for breast cancer. It also reveals
that Mrs. Solier suffers from genetic anomalies that almost certainly
predispose her to malignant hyperthermia. This disease — occurring in
crisis form — can be lethal even if it is caught in time but there is an easy
way to prevent it: avoiding certain types of medicine, particularly those
used in anaesthesia. With the results, the geneticist doctor-counsellor
informs Mrs. Solier about the possibility that she may suffer from breast
cancer. He also decides, however, to disclose part of the information
concerning the other risks to her. To what extent do you think that the
doctor-counsellor’s behaviour is appropriate? Ratings were given on the
11-point appropriateness scale.

Procedure

After being informed of the aim of the study, each participant signed an
informed consent, co-signed by the investigator. Information concerning
the diseases mentioned was given to participants from the patient and
general public groups. Participants were interviewed in various places.
People from the general public were interviewed in public places such
as a library, a vacant classroom at the university or the participant’s
home. Patients were interviewed in an empty dedicated room in the
Medical Genetics Unit, in Toulouse. Professionals were interviewed in
the hospital conference room or in their office.

As recommended by Anderson (1996, 2016), the session took place
in two phases, a familiarization and an experimental phase. In the
familiarization phase, the investigator explained the study with a certain
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number of scenarios. Participants were allowed to look back at the
cards and to change their responses. During the second phase — the
experimental phase — participants had to rate all the 36 scenarios and were
no longer allowed to look back at the other cards. After each phase, the
investigator verified that participants were able to understand what was
expected from them.

Only one session was necessary and it took 30-45 minutes to complete
the entire material (familiarization and experimental phases). The
familiarization phase helped participants to accomplish the experimental
phase because they were accustomed to the material and to what was
expected from them. None of the participants had trouble in filling out
the questionnaires. The Ethics Committee of the University of Toulouse
approved the study.

Results

A cluster analysis was performed on the raw data; four clusters were
identified. These clusters are shown in Figure 1. ANOVAS were
performed on the data from each cluster. Main results are shown in the
Appendix.

Cluster 1 was the expected “Respect for patient’s autonomy” cluster.
It included 40 participants, almost a quarter of our participants (23.7%):
22 people from the general population, 10 patients and 8 health
professionals. In this cluster, the only factor with a significant main
effect was the doctor’s decision. The strongest interaction was Consent x
Doctor’s decision. If the doctor’s decision corresponded to the patient’s
wish, the decision was highly appropriate (the mean value was above
8/10). In contrast, the decision was deemed not very appropriate if it did
not correspond to the patient’s wish or if the doctor only gave part of the
information.

Cluster 2 was the expected “Beneficence to patient”. It included
65 participants (38.5%): 46 participants from general population, 18
patients and 1 professional. All factors had a significant effect, but
the strongest factor was Doctor’s decision. Participants in this group
considered that it was highly appropriate to disclose all the information
to the patient, even if the patient expressed the desire not to know. It
was judged less or not at all appropriate to disclose part of or none of the
information.
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Accepfability of the doctor's decision

2 —— No Info
-8- No consent
1 ~o- Consent
0
No Part Al No Part Al No Part Al No Part Al
Disclosure ofthe unsollicited findings
Autonomy Beneficence Non-maleficence Always appropriate

Figure 1

Patterns of results corresponding to the four clusters.
Note. From left to right: Respect for patient’s autonomy, Beneficence to patient, Non-maleficence,
Always appropriate. The three curves express the patient’s information and consent. The appropriateness

» «

assessment is on the y-axis. The doctor’s decision is on the x-axis. “No”, “Part” and “All” respectively
correspond to the three modalities of the factor “Doctor’s decision”: do not disclose the incidental
findings (IF) to the patient, disclose part of the IFs to the patient and disclose all the IFs to the patient

Cluster 3 was the expected “Non-maleficence”. It included 58
participants (34.3%): 37 participants from the general population, 15
patients and 6 professionals. This cluster was, in some way, intermediate
between the two previous ones. Participants judged the doctor’s decision
to be more appropriate when it was in accordance with the patient’s
wishes and when the disease was preventable and treatable (actionable).
Nevertheless, when the disease was not actionable, they considered it
more appropriate not to disclose the findings to the patient. Alone, the
Prevention/treatment factor did not have a significant effect, but it did
when combined with other factors, especially with Doctor’s decision. This
interaction has more weight, compared with the other clusters.

Cluster 4 was not expected. It was named “Always appropriate” and
included 6 participants (3.6%): 2 from the general population and 4
patients. The doctor’s decision was considered to be always appropriate,
no matter what he decided to disclose to the patient (mean=7.3/10).
These participants seemed to trust the doctor’s decision. No factor had a
significant effect.
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Table 1
Composition of Clusters
Autonomy Beneficence Rt Al‘_wa}_f.s N
maleficence  Appropriate

Population

General public 22 (21y 46 (43)* 37 (3%) 2(2¢ 107

Patients 10 21)° 18 (38)° 15 (32) 4097 47

Professionals 8 (53)* 1 (e 6 (40) 0 15
Gender

Male 13 (21) 26 (41) 22 (35) 2(3) 63

Female 27 (25) 3937 36 (34) 4(4) 106
Age

18-30 Years 18 (29) 22 (35) 21 (33) 2(3) 63

31-45 Years 13 (27) 15 (31) 21 (43) 0 49

46-60 Years 5(14) 19 (53) 10 (28) 2(6) 36

61+ Years 4(19) 9(43) 6 (29) 2(10) 21
Marital Status

Single 6 (13) 24 (51) 16 (34) 12 47

Not Single 34 (28) 41 (34) 42 (34) 54 122
Children

No Child 22 (28) 27 (34) 30 (38) 1(1) 80

One Child 3(16) 8(42) 7(37) 1(3) 19

2+ Children 1521 30(43) 21 (30$) 4@6) 70
Personal experience with the discovery of unsolicited findings

No 34 (24) 57 (40) 46 (32) 6(4) 142

Yes 6(22) 8 (30) 12 (44) 14 27
Total 40 (24) 65 (38) 58 (34) 6(4) 169

Source: own work.
Note: Chi2 statistics showed that the only significant difference concerned the effect of the population
variable. a b and c indicate that data associated with the same letter are significantly different from one another.

Discussion

The most important finding in this pilot study was that the participants
tended to be in favour of disclosing the discovery of an unsolicited finding
in genetic testing, some of them unconditionally, whereas others were
more sensitive to patient’s wishes, and still others judged appropriateness
in relation with the information and the disease. As expected, three
different positions concerning the appropriateness of disclosing an
unsolicited finding in Medical Genetics were found. A fourth one was
also observed. A majority of participants gave priority to the principle of
beneficence over the principle of autonomy.

For a quarter of our participants, respecting patients’ wishes seemed
to be the most important factor, as observed in the literature (Downing
et al,, 2013; Regier et al., 2015). Respect for patient’s autonomy seemed
to be essential for them. This position was expressed by 53% of the
professionals, 21% of the patients and 21% of people from the general
population.

We also found alarge group of people who considered that beneficence
was more important (Cluster 2) or an intermediate position where
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beneficence takes precedence over autonomy (Cluster 3). The groups
comprised respectively 43% and 35% of people from the general
population, 38% and 32% of patients and 7% and 40% of health
professionals. This finding could go against the “logical” point of view that
it is up to the patient to decide.

The fact that the principle of beneficence took precedence over the
principle of autonomy in some conditions had already been found
in a recent study by Guedj, Sorum and Mullet (2012) concerning
the involuntary hospitalization of patients suffering from psychiatric
illness. The vast majority of participants (95%) agreed that involuntary
hospitalization was appropriate when a patient was potentially dangerous
for others and for him/herself. They considered that the patient’s
autonomy could be curtailed if this could have consequences on others’
health and wellbeing (for example, their relatives).

Similar results were also found in an even more recent study about
breaking bad news to elderly patients: more than a quarter of participants
judged that the full truth should be told to patients in all circumstances
and a further 36% of all participants agreed, even if they understood that
the physician would inform the patient’s family first (Igier, Sastre, Sorum,
& Mullet, 2015).

This position is, sometimes, softened, especially when the unsolicited
disease is not actionable (Cluster 3). People may judge it less appropriate
to disclose unsolicited findings that are involved in the development
of diseases for which nothing can be done in terms of prevention or
treatment, probably to avoid psychological problems for the patient, as
already found in the literature (Bijlsma et al., 2017; Clift et al., 2015).

A fourth and unexpected position was found: A few participants
considered the physician’s decision always appropriate. Igier et al. (2015)
had already observed this finding in a study, where almost 25% of
participants were of the opinion that elderly people should be told the
full truth about bad news in some cases and not in others, but depending
on the physician’s perception of the situation. Such a judgment means
that the physician knows what is best for the patient, depending on the
case. This group of respondents has often been observed in ethical studies
(Guedj, Mufoz Sastre, Mullet, & Sorum, 2006; Guedj et al., 2012, see
also, Sedkaoui & Mullet, 2016). It is important to note that this group of
respondents comprised only 6 participants: 4 patients and 2 people from
the general population.

In comparison with other factors, “Prevention/treatment” has less
effect. Ethical issues seem to have more importance than medical
conditions with respect to the disclosure of unsolicited findings in
Medical Genetics. Future studies, using a larger sample (especially more
genetic professionals) should examine whether we would find the same
positions with groups that are more comparable in terms of size in each
of the three samples and the compositions of the clusters.

It should be noted that unsolicited findings with a low penetrance
may also be discovered during the sequencing. In this case, the genetic
mutation would make the patient more vulnerable to developing the
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(multifactorial) associated disease than people who do not have this
mutation. As a follow-up to this study, we will therefore propose scenarios
concerninglow penetrance genetic mutations to determine whether there
are any differences in the appropriateness of disclosing this kind of
discovery.
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Appendix

Results of the ANOV As for each cluster.

Cluster and Factor df MS F p n’
Autonomy
Decision 2 1 760.59 36.55 0.001 048
Consent x Decision 4 1143462 180.08 0.001 0.82
Prevention/Treatment x Decision 6 134.71 5.78 0.001 0.13
Consent x Prevention/treatment x 12 132.65 341 0.001 0.08
Decision
Beneficence
Consent 2 317.31 25.1 0.001 0.28
Prevention/Treatment 3 111.81 9.28 0.001 0.13
Decision 2 2542065 672.34 0.001 091
Consent x Decision 4 1112.58 46.11 0.001 042
Prevention/Treatment x Decision 6 633.91 14.94 0.001 0.19
Consent x Prevention/Treatment x 12 116.13 3.62 0.001 0.05
Decision
Non-maleficence
Consent 182.72 12.91 0.001 0.18

2
Decision 2 3593.38 85.83 0.001 0.60
Consent x Prevention/Treatment 6 158.05 6.69 0.001 0.10
Consent x Decision 4 5013.88 123.88 0.001 0.68
Prevention/Treatiment X Decision 6 1454.73 2341 0.001 0.29

2

Consent x Prevention/Treatment x 1 287.53 4.69 0.001 0.08
Decision
Always apprepriate
Consent 2 10.95 0.51 ns 0.09
Prevention/Treatment 3 206.9 1.39 ns 022
Decision 2 127.23 2.8 ns 036
Notes

Research article.
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